Abstract: ASEAN countries have liberalized intra-ASEAN trade over the last 20 years by establishing the ASEAN Free Trade Area (AFTA). This paper aims to examine the impact of trade liberalization under AFTA on intra-ASEAN trade. By applying a gravity model, we find positive and significant trade creation effects from the tariff elimination for a wide range of products. We also find that the elasticity of tariff reduction on imports tends to be much larger than that on exports. Trade creation effects for the new ASEAN members are relatively small compared to those for the old members. Our results show that AFTA has been successful in promoting intra-AFTA trade, but we argue that further expansion may be achieved by increasing the use of AFTA and by reducing/removing non-tariff measures (NTMs) through such ways as improving customs procedures and harmonizing/mutually recognizing product standards.
Introduction
The member countries of the Association of Southeast Asian Nations (ASEAN) embarked on the formation of a free trade agreement (FTA) under the name of ASEAN Free Trade Area (AFTA) in 1993.
1 Several motives behind the establishment of AFTA may be discerned. First, ASEAN policy makers thought that an expansion of intra-ASEAN trade would promote economic development of the ASEAN countries as the expansion of exports would result in output growth and the expansion of imports would improve productive efficiency. In particular, the creation of a large unified ASEAN market through AFTA would enable producers in ASEAN to exploit the benefits arising from the economies of scale. Second, a rising trend of regional trade agreements (RTAs), which include FTAs and customs unions, in the world put pressure on ASEAN members to form an FTA, as they saw that such a trend would result in discrimination against their products in their export markets.
Faced with difficulties in multilateral trade negotiations in the Uruguay Round of trade negotiations under the auspices of the General Agreement of Tariffs and Trade (GATT), many countries in the world including European countries and the United
States turned to RTAs with like-minded countries in order to obtain the benefits of trade liberalization. Third, the rise of China as an economic force was seen as a strong threat to the ASEAN members in terms of export competition and attracting foreign direct investment, which would contribute to economic growth. The formation of AFTA was considered effective for dealing with this threat. AFTA began with six ASEAN members, namely Brunei, Indonesia, Malaysia, the Philippines, Singapore and Thailand, and then it was joined by Vietnam in 1995 , Lao PDR and Myanmar in 1997 , and Cambodia in 1999 . At the time of writing, AFTA has 10 members.
A pillar of trade liberalization under AFTA is the Common Effective Preferential
Tariff (CEPT) Scheme to eliminate tariffs on intra-AFTA trade, which have been in effect since January 1993. The AFTA members set the target years for tariff elimination to be completed under the CEPT, as will be explained in detail in the following section. By 2010, more than 99% of the tariff lines in the CEPT inclusion list had been eliminated in the six original AFTA members, while around 95-99% of the tariff lines had been brought down to the 0-5 percentage tariff range for the new members.
In the light of notable achievements in trade liberalization under AFTA, we attempt to analyse the impact of AFTA on trade among the AFTA member countries.
Specifically, we are interested in whether AFTA has promoted trade among the AFTA member countries, as was expected before the establishment of AFTA. We undertake the analysis using two approaches -descriptive and econometric approaches. First, we examine the changing patterns of intra-regional trade in ASEAN from the 1980s to 2010 by using regional trade data at both aggregated and disaggregated levels.
Second, we conduct regression analyses by applying a gravity model to bilateral trade flows in order to examine the impact of the elimination of tariffs under the CEPT Scheme for AFTA on trade flows at product level by controlling the factors other than tariff elimination such as transportation cost, and the economic environment of exporters and importers.
The remainder of this paper is composed as follows. Section 2 reviews the process and the current status of the tariff eliminations under the CEPT Scheme for AFTA. In section 3, the changing patterns of intra-AFTA regional trade flows are examined by using aggregated and disaggregated trade statistics, in order to set the stage for the statistical analysis. Section 4 examines the impact of the elimination of tariffs under the CEPT Scheme on bilateral exports and imports of AFTA members by applying a gravity model using trade data at product level. We mainly focus on the trade creation effect of tariff elimination under the CEPT. Section 5 provides some concluding comments including policy implications.
Tariff elimination under the CEPT Scheme for AFTA
Tariff reduction by the AFTA member countries proceeded along the lines of the CEPT Scheme. Under the CEPT Scheme, products are initially classified into two groups; Inclusion List (IL) and Exclusion List (EL). Those products in IL were subject to tariff elimination while those in EL were excluded from tariff elimination.
The Exclusion List was later subdivided into a Temporary Exclusion List (TL) and
Sensitive List (SL) in 1995. The products in TL will become subject to tariff reduction or elimination in the future, and will be shifted to IL. The products under SL were exempted from tariff elimination.
For the original AFTA members, initially, tariff rates on the products in IL were scheduled to be reduced to between 0% and 5% by Intra-regional tariff rates in ASEAN have been reduced or eliminated steadily under the CEPT Scheme, which was revised several times. By 2010, the share of the total number of products with the 0% tariff rate, in terms of tariff lines, was around 99% for the original six countries, while the share of products with the 0-5% tariff rates was around 99% for Cambodia, Myanmar and Vietnam and 95% for Lao PDR. Table 1 shows the progress of tariff elimination in each member country. Judging from these figures, one may confirm that the process of regional tariff reduction or elimination in the ASEAN member countries has proceeded strongly in the last 20 years, and has almost been completed. Table 2 shows the share of the total number of products in terms of tariff lines in the detailed tariff elimination schedules for ATIGA in 2010. By 2017, tariffs for more than 98% of all products will be eliminated for the new members, and thus the level of tariffs on intra-ASEAN trade will become virtually zero for both original and new members. Having noted significant progress the AFTA members have made in tariff elimination, it is important to note that some tariffs and/or quotas remain for all AFTA members, with the exception of Singapore, which has eliminated tariffs completely. Table 3 shows the simple average differences between the most-favoured nation (MFN) tariff rates and the CEPT tariff rates for the products at SITC 1-digit level for the 1993-2010 period. The increasing trends of the differences over time for almost all the products indicate a reduction in the CEPT tariff rates. The increasing trends are particularly notable for food and live animals (SITC section 0), beverages and tobacco (SITC section 1), machinery (SITC section 7) and manufactured articles (SITC section 8), reflecting sharp reductions in the CEPT tariff rates. A closer examination at SITC 2-digit level reveals notably large reductions in CEPT rates vis-à-vis MFN rates for coal, petroleum and gas (SITC 52), transport equipment (SITC 73), iron and steel (SITC 67), footwear (SITC 85) and perfume materials (SITC 55). Throughout the 1980-1994 periods, the intra-ASEAN export share was generally higher than the corresponding import share.
Intra-ASEAN export and import shares started to diverge in the mid-1990s. The import share, which started to increase in 1990, continued to rise throughout the mid-2000s. Specifically, the intra-ASEAN import share increased from around 16% in 1990 to over 24% in 2004, and then stayed around that level. By contrast, the intra-ASEAN export share declined from 22% in 1994 to around 18% in 1998, and then it increased gradually to reach 20-22% in the late 2000s, but did not exceed the corresponding import share. In the light of the start of the AFTA process in 1993, it is interesting to observe a sharp increase in the intra-ASEAN import share from 1995, although a similar pattern cannot be found for the intra-ASEAN export share.
Figure 1: ASEAN regional export and import shares
Source: RIETI-TID database Intra-ASEAN export and import shares in Figure 1 mask variations in these patterns for different products. To see these variations, we calculate intra-ASEAN export and import shares for five different product groups, namely, primary goods, processed materials, parts and components, capital goods, and consumption goods.
Figures 2 and 3 show the export and import shares of these five product groups,
respectively.
An examination of Figure 2 shows no clear rising trend of intra-ASEAN export share for the groups of products except for the processed goods in the 2000s. Indeed, declining trends are clearly discerned for parts and components and capital goods, while intra-ASEAN export shares for primary goods and consumption goods remain more or less constant through the 1985-2010 period. The ranking of these product groups in terms of intra-ASEAN export shares in 2010 was as follows in descending order: processed goods, parts and components, primary goods, capital goods, and consumption goods.
The changing patterns of intra-ASEAN import shares are quite different from those for exports. 
Intra-ASEAN trade by country
A notable characteristic of intra-ASEAN trade is the dominance of Malaysia and
Singapore. Figure 4 shows the country composition of intra-ASEAN trade in 1990
and 2010. While the combined shares of Singapore and Malaysia in ASEAN's regional exports and imports declined from 1990 to 2010, many other ASEAN countries increased their shares. As for ASEAN's regional exports, Indonesia and Vietnam increased their shares notably, while for ASEAN's regional imports, Thailand, Indonesia, and Vietnam increased significantly. Large increases in their shares of regional trade by these countries reflect rapid economic growth of these countries and their involvement in the regional production network.
Estimation of impact of tariff elimination under the CEPT Scheme
In this section we apply a standard gravity model to discern the impact of tariff elimination under the CEPT Scheme on trade flows at product level. A gravity model has been used extensively to explain international trade patterns for over 50 years since the pioneering studies by Tinbergen (1962) and Poyhonen (1963) . Efforts to provide a theoretical explanation for a gravity model were begun by Anderson (1979) , and these efforts are still actively underway. 
4.1.The estimation methodology
For the gravity model estimation at product level, the theory-based gravity model by Anderson and van Wincoop (2004) , namely "class of trade separable general equilibrium model" at product level is often used. This model assumes that the firms operate under monopolistic competition and two-stage budgeting, i.e. the allocation of expenditure across product classes in the first stage, and the allocation of expenditure within a product class in the second stage. This setting makes it possible to suppose that firms import products within a class from various countries of origin.
The demand function at product level, derived from the theory-based gravity model, is used as the gravity equation for the estimation. The explanatory variables are production and expenditure of a product, world production, trade costs such as transportation costs and tariffs, and price indices of the product.
Similarly to many previous studies, we apply the following equation for bilateral export and import flows of product k between each AFTA member country (country i) and its trade partner (country j) in the world. As for the explanatory variables, we use GDP and GDP per capita of country i and j; geographical distance between countries i and j; the range of tariff cuts under the CEPT Scheme applied for trade between AFTA members; FTA dummies other than AFTA; country dummies as a proxy for multilateral resistance terms; and time dummies. The estimated equation is expressed as follows; With regard to the problem of endogeneity biases, which are possibly caused by some endogenous variables on the right-hand side such as GDP, we applied the Hausman-Taylor estimation for error-components models to a panel dataset, as it allows the covariates to be correlated with the unobserved individual effect. The fixed effect (FE) model is often used to estimate a gravity model since unobserved individual effects are correlated with regressors. However, the FE model drops some important time invariant variables, such as distance that captures transportation costs.
We applied the Hausman test for choosing either the FE or random effect model. The null hypothesis, which assumes that individual effects are not correlated with explanatory variables, is rejected in all cases. Hence the FE model is chosen.
Likewise, as for the Hausman test for the FE model vs. Hausman-Taylor estimation, the null hypothesis is accepted in all cases, and therefore we choose the Hausman-Taylor estimation.
The Hausman-Taylor estimation by Hausman and Taylor (1981) is based on the instrumental variable method that assumes that some of the explanatory variables are correlated with individual random effect α . For the time-variant endogenous variable, the deviation from the mean of their own variable is used as an instrumental variable. As for the time-invariant endogenous variable, the mean of their own variable is set as an instrument. We treat the log of GDP i , GDP j , per capita GDP i and per capita GDP j as endogenous variables.
Data
For bilateral trade flows, we use import and export values in US dollars at SITC Table 6 shows the summary statistics of the data. 
Estimation results (1) Trade creation effect by tariff elimination under the CEPT Scheme
We examine the trade creation effect by tariff reduction under the CEPT for 54 products at SITC 2-digit level. Table 7 shows the estimation results for the cases of both imports and exports of each product. reduction has had no effect on either imports or exports in the case of wood, pulp and paper (SITC 24-25); mineral fuels (SITC 32-34); crude chemicals and coal (SITC 52); medical and pharmaceutical products (SITC 54); and fertilizers and explosives (SITC 56-57).
As for energy minerals such as petroleum, gas and coals, the number of countries exporting these products is limited. There is huge and stable demand from all over the world for these natural resources, therefore tariff elimination in the region would not cause an increase in regional imports or exports. Also the demand for energy is affected by economic conditions in the world, hence a tariff reduction in the AFTA members is considered to have little impact on trade in energy minerals in the region.
As for medical and pharmaceutical products, there are still various non-tariff barriers such as clearance and registration requirements in these products in the AFTA member countries; therefore the impact of tariff reduction may be limited.
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When it comes to the elasticity of tariff reduction for imports and exports, namely the percentage change of import or export volume resulting from a 1% tariff reduction, the simple average elasticity for the imports, at 0.38%, is slightly larger than for the exports, at 0.36%. 11 A possible reason for this is the difference in response time for the demand and supply to the price change, namely the time for adjustment for imports and exports to tariff elimination. Compared with import demand, adjustment for the supply of exports in response to tariff elimination takes more time.
Elasticities of tariff reduction for exports of several agricultural products such as dairy products, sugar, coffee and feedstuffs, and processed materials such as oil seeds, crude rubber, textile fibres, and animal and vegetable oils are higher than the elasticities of tariff reduction for imports of these products. As the regional market for agricultural products and processed materials grows rapidly, production and consumption of these products may become more responsive to tariff elimination.
The tariff reduction elasticities for imports of electrical machinery and transport equipment are much greater than their elasticities for exports. As we saw in section 3.1, intra-regional export share has been stagnant since the latter half of the 1990s. In other words, growing demand from outside the region seems to negate or weaken the effect of tariff reduction under the CEPT for the intra-regional exports. Meanwhile, tariff reduction under the CEPT has had a stronger impact on imports from member countries in the sectors that have formed production networks in the region, such as electrical machinery and transport equipment.
To sum up, the tariff elimination under the CEPT Scheme has increased imports and exports in the AFTA region in a wide range of products. Tariff elimination facilitates the regional export of agricultural products and processed materials, while it promotes imports in electrical machinery and automobile equipment, for which regional production networks have been set up. These findings suggest that the impact of regional tariff elimination on regional trade depends on the characteristics of products such as the magnitude and patterns of production and demand.
(2) Trade creation effect for individual AFTA member countries
With respect to the estimation of an additional equation with interaction terms between country dummies and the tariff reduction variable, positive and significant coefficients are found for a wide range of products for both exports and imports in the case of Indonesia, Malaysia, the Philippines and Thailand ( Compared to exports, more positive and significant signs are found in the case of imports, such as in manufacturing materials and products (SITC 58-69), machinery and transportation equipment , and clothing, footwear and scientific instruments (SITC 84-86). As was found in the previous section, tariff elimination under the CEPT Scheme seems to have had greater impacts on regional imports than exports. In addition, the effects of tariff elimination on imports in these products are also found in the new members, similar to the case for the original members. For example, the positive impacts on imports of these products (SITC 55-82) for
Vietnam were as large as those observed for Thailand.
The results of the estimation with country dummy variables suggest that tariff elimination under the CEPT Scheme facilitates the formation of production and sales networks for the AFTA original member countries such as Indonesia, Malaysia and
Thailand. Intra-regional imports have been promoted by tariff elimination for some new member countries including Vietnam.
(3) Other related issues
Tariff elimination under the CEPT Scheme has contributed to the expansion of intra-AFTA trade in many products. However, there are other factors that influence intra-AFTA trade. We examine some important factors in this section, in order to establish what could potentially promote further intra-AFTA trade.
First, the utilization of AFTA should be improved to promote intra-ASEAN trade.
Kohpaiboon (2010) Table 9 is a comparison of the results of estimated tariff elimination effects and frequency ratios of NTMs. Roughly speaking, unprocessed and processed agricultural products, mineral resources and chemicals, general and electrical machinery, and vehicles other than railway vehicles, are subject to many NTMs.
High NTM frequency ratios in agricultural products, mineral fuels, and medical and pharmaceutical products, may have been obstacles to trade creation by tariff elimination for these products, as was found in the previous section. The correlation coefficient between the frequency ratios of NTMs and the estimated coefficients on
Tariff reduction calculated by pooled data of all products and countries is -0.1918
and it was significant at the 1% level. 15 The negative coefficient denotes that the trade creation effect by AFTA is inversely correlated with the frequency of NTMs, in other words, the more NTMs are imposed the less trade creation effects are generated by AFTA. Based on this observation, the elimination of NTMs is indispensable for realizing substantial trade liberalization after the completion of tariff elimination for regional trade in ASEAN. 
Conclusions
To sum up the major findings from the descriptive statistics, the patterns of intra-ASEAN import and export shares appear to reflect two prominent features in production patterns taking place in ASEAN and its trading partners. From the econometric analysis, we found positive and significant trade creation effects of AFTA in a wide range of products for both imports and exports. We also found that the elasticity of tariff reduction on imports tends to be larger than that of exports. Our analysis of the impacts of AFTA for individual AFTA members showed that the trade creation effects of tariff elimination under the CEPT Scheme are relatively small and limited to a small number of products for the new AFTA members such as Cambodia, Myanmar and Vietnam compared to the old members.
One reason for this result may be low utilization of the AFTA preferential treatment by the new members, as it takes time to spread the information on the presence and the benefit of AFTA.
Some policy implications can be derived from our empirical analysis. Third, the finding that exports do not respond to the tariff reduction as much as imports may reflect the limited capacity of exporters or producers of exports to exploit the business opportunity arising from the tariff reduction in the export destination countries. To remedy the situation, it is important to improve infrastructure and to develop competitive industries. Economy, Trade and Industry (RIETI) in Japan to calculate import and export share by product. The import and export share of ASEAN excludes the data of Lao PDR and Myanmar due to data limitation. The RIETI-TID database is published at the website (http://www.rieti.go.jp/en/projects/rieti-tid/index.html). 4 The shares of China for ASEAN's exports of parts and components and capital goods were 21.5% and 17.4% in 2010, respectively. 5 For a detailed review on the gravity model in terms of its theoretical background, Anderson (2010) provides the development of theoretical background of the gravity model, and Fratianni (2010) introduces the progress of theoretical background briefly and several examples of application of estimation of the gravity model. 6 Gilbert, et al. (2004) analyzed the effects of major FTAs by sector and found that there was a positive and strongly significant effect from AFTA particularly in the manufacturing sector. By using product level data, Urata and Okabe (2010) found that AFTA has had a trade creation effect in many products while a trade diversion effect was found in half of the sample products. 7 For more accurate estimation, tariff levels in countries other than the ASEAN members should be included in the estimation equation if country j (importer) is not a member of ASEAN in the case of exports. However, it is difficult to collect data for annual tariff rates of all sample countries other than ASEAN members, and thus tariff levels in the other countries are dropped from the estimation equation. 12 Singapore had already reduced or eliminated its tariff from the beginning of the sample periods, therefore the difference between MFN tariff rate and the CEPT rate has been small or constantly zero during the sample periods. Hence significant coefficients are relatively few compared to the other four countries. 13 Pomfret, et al. (2010) calculated the utilization rate of Australian RTAs by using disaggregated customs data, which enables one to measure the imports under the preferential rate directly. After adjustment of the share of imports paying zero MFN tariffs, the utilization rate of Australian imports under the Singapore-Australia FTA and the Thailand-Australia FTA are over 90% and 75% respectively. 14 François, et al. (2011) conducted a simulation analysis of the preferential trade agreement in the EU using the GTAP model and found that the impact of the reduction of NTMs on GDP growth is higher than the tariff reduction. 15 Sample size is 486. The significance level is 0.0013.
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